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PROBLEM TO BE SOLVED: To provide an information 
carrier constituted of a high-security diffraction grating 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The diffraction-grating pattern with which two or more arrangement of the detailed dot or 
detailed eel which consists of a relief mold diffraction grating is carried out on the surface of a substrate 
at a request, and it comes to form a reflecting layer in the front face, The organic low-molecular matter 
uses as a principal component the resin by which distributed mixing was carried out/and the non- 
transparence condition which has a transparence condition or diffusion translucency depending on 
temperature consists of a reversibility sensible-heat layer which changes reversibly. Information support 
characterized by having prepared intentionally so that the information pattern in extent which cannot 
distinguish visually the field where the dot or eel of said pattern does not exist might be constituted, and 
making it intermingled in a diffraction-grating pattern. 

[Claim 2] The verification approach characterized by to distinguish visually the information pattern 
which consists of fields where said dot or eel does not exist by being the verification approach of the 
information pattern recorded on information support according to claim 1, heating said reversibility 
sensible-heat layer of a transparence condition, considering as a non-transparence condition with 
diffusion translucency, and observing through said sensible-heat layer in which said non-transparence 
condition is maintained also in ordinary temperature. 

[Claim 3] The reversibility sensible-heat layer from which the non-transparence condition that the 
organic low-molecular matter uses as a principal component the resin by which distributed mixing was 
carried out, and has a transparence condition or diffusion translucency on a base film at least depending 
on temperature changes reversibly, Two or more arrangement of the detailed dot or detailed eel which 
consists of a relief mold diffraction grating is carried out on the surface of a substrata at a request, and 
the diffraction-grating pattern with which it comes to form a reflecting layer in that front face, and a 
sensible-heat glue line are formed in this order. By thermal ink transfer printing The imprint foil 
considered as the configuration in which information support according to claim 1 is formed in a 
transferred object front face. 

[Claim 4] The reversibility sensible-heat layer from which the non-transparence condition that the 
organic low-molecular matter uses as a principal component the resin by which distributed mixing was 
carried out, and has a transparence condition or diffusion translucency at least depending on temperature 
changes reversibly, The diffraction-grating pattern with which two or more arrangement of the detailed 
dot or detailed eel which consists of a relief mold diffraction grating is carried out on the surface of a 
substrate at a request, and it comes to form a reflecting layer in the front face, The seal which considered 
the adhesive layer and the exfoliation sheet as the configuration by which information support according 
to claim 1 is formed in a goods front face by forming in this order and sticking an exfoliation sheet after 
exfoliating. 
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3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is set on the usual observation conditions about the security 
products using the diffraction-grating pattern formed by arranging a detailed diffraction grating (grating) 
in every eel (dot) on the surface of a substrate (under the white light). The information pattern (such a 
pattern is hereafter called "hidden information") which cannot be visually distinguished when it 
observes with the naked eye is related with the information support which has the diffraction-grating 
pattern of a configuration of having been intermingled in the diffraction-grating pattern observable with 
the naked eye. 
[0002] 

[Description of the Prior Art] In order to obtain the high diffraction grating (or hologram) of security 
nature, how to close complicating the production approach and forging it (or imitation) if is considered. 
[0003] The approach which two or more minute dots which consist of a diffraction grating on the 
surface of a substrate are arranged to a request by 2 flux-of-light interference of coherent light (laser 
beam), and there is a method of obtaining the display which consists of a diffraction-grating pattern as 
an example, and is represented by JP,60-156004,A, JP,2-72319,A, JP,5-72406,A, etc. by these people is 
well-known. 

[0004] These approaches are the approaches (2 flux-of-light interference method) of producing the 
pattern which two laser beams are made to cross on sensitive material, both laser beams are made to 
interfere by exposing per dot, and carries out exposure record of the diffraction grating which consists of 
a minute interference fringe formed in each dot one after another, changing suitably its pitch, direction, 
and optical reinforcement, and consists of an assembly of a diffraction-grating dot (eel). 
[0005] A diffraction grating changes the pitch (inverse number of spatial frequency) with the include 
angle of the 2 flux of lights which carry out incidence to sensitive material, and the direction of a 
diffraction grating changes according to the direction as for which the 2 flux of lights carry out 
incidence. At the time of observation of the produced pattern, said direction is related in the direction 
which is in sight by the color which is visible as for said pitch, respectively. Moreover, the optical 
reinforcement in the case of exposure will change the depth of an interference fringe, and will be related 
as visible brightness at the time of observation. The production approach of a diffraction-grating pattern 
is not limited to the above-mentioned 2 flux-of-light interference method, with an electron ray (EB = 
EB), it may carry out direct writing of the plaid on the surface of a substrate, and the approach of 
arranging a diffraction-grating dot (eel) may be used for it. Said approach is well-known by JP,2- 
72320,A by these people. 

[0006] On the other hand, the method (that is, a truth judging is performed) of checking the justification 
of the produced hologram is also demanded. As an example of the above-mentioned approach, light is 
irradiated at the diffraction grating (or hologram) on which the code for reading was recorded, the light 
by which diffraction playback was carried out is received with a photodiode etc., a code is read, and the 
proposal of recognizing it as it being the diffraction grating (or hologram) of normal when in agreement 
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with a predetermined code is indicated in JP,3-71384,A etc. 

[0007] with the naked eye as other examples of the above-mentioned approach , it be unobservable 
under the white light — read — business ~ as the vision of the light by which diffraction playback be 
carried out can carry out with the naked eye , the justification of hidden information judge , and the 
method of judge the truth or falsehood of a hologram be indicate by JP,6-236136,A , JP,6-274084,A , 
etc. by these people by use special light ( for example , laser light ) and a verification machine for the 
hologram on which the code ( hidden information ) be recorded . 

[0008] It is necessary to use the special light source and the verification machine for reading, and there 
is a problem that it is difficult to check the justification of a hologram simple, by these approaches. 
[0009] 

[Problem(s) to be Solved by the Invention] This invention aims at offering a means by which the 
justification of said information support can be checked simple while it offers high "information support 
which consists of a diffraction-grating pattern" of the difficult security nature of forgery or imitation. 
[0010] 

[Means for Solving the Problem] The diffraction-grating pattern with which two or more arrangement of 
the detailed dot or detailed eel which the information support of this invention becomes from a relief 
mold diffraction grating is carried out on the surface of a substrate at a request, and it comes to form a 
reflecting layer in the front face, The organic low-molecular matter uses as a principal component the 
resin by which distributed mixing was carried out, and the non-transparence condition which has a 
transparence condition or diffusion translucency depending on temperature consists of a reversibility 
sensible-heat layer which changes reversibly. It prepares intentionally so that the information pattern in 
extent which cannot distinguish visually the field where the dot or eel of said pattern does not exist may 
be constituted, and it is characterized by making it intermingled in a diffraction-grating pattern. 
[001 1] In verifying the truth or falsehood of the hiding information prepared in said information support 
By considering as the non-transparence condition which heats said reversibility sensible-heat layer 
which is in the transparence condition in the outermost side of information support, and has diffusion 
translucency, and observing through said sensible-heat layer in which said non-transparence condition is 
maintained also in ordinary temperature It is characterized by distinguishing visually the information 
pattern which consists of fields where said dot or eel does not exist. 

[0012] Said information support can be formed in a front face, and forgery and an unauthorized use can 
offer difficult goods. Things typical as goods are a credit card, negotiable securities, etc., and can be 
formed in the front face of these goods by considering as "a gestalt of an imprint foil, a sticker, etc." 
which indicates said information support to claims 3 and 4. 
[0013] 

[Embodiment of the Invention] Hereafter, this invention is explained based on a drawing. Drawing 1 is 
the explanatory view showing an example of the information support of this invention, and is drawing 1 
(a). It is the explanatory view showing the pattern at the time of observing under the white light with the 
naked eye, and is drawing 1 (b). It is the explanatory view showing the pattern at the time of 
distinguishing said pattern visually by the verification approach of this invention. 
[0014] drawing 1 (a) **** — vision only of the pattern according to arrangement of the detailed dot or 
eel which the reversibility sensible-heat layer of the outermost side of information support is in a 
transparence condition, and becomes from a lower layer relief mold diffraction grating is carried out, 
and the hiding information which consists of a field where said dot or eel does not exist cannot be 
recognized. 

[0015] The pattern which consists of an assembly of a diffraction-grating dot (eel) is produced by 2 flux- 
of-light interference method, EB drawing, etc. which were mentioned above, and extensive reproduction 
is carried out by the well-known technique. In order to make easy to carry out visionof the pattern 
which consists of a relief mold diffraction grating, it is common knowledge to form a metallic reflective 
layer in a relief front face on the whole surface, and, generally the metal layer which has high 
reflexibility, such as aluminum, Cr, Au, and Ag, the metallic-compounds layer which also has 
permeability, such as Ti02 and ZnS, are formed of vacuum evaporationo, sputtering, etc. 
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[0016] In the information support of this invention, the organic low-molecular matter uses as a principal 
component the resin by which distributed mixing was carried out, and the reversibility sensible-heat 
layer from which the non-transparence condition which has a transparence condition or diffusion 
translucency depending on temperature changes reversibly is formed in the front face of a diffraction- 
grating pattern. 

[0017] By being in the outermost side of information support, considering as the non-transparence 
condition which heats said sensible-heat layer which shows a transparence condition, and has diffusion 
translucency, and observing through said sensible-heat layer in which said non-transparence condition is 
maintained also in ordinary temperature Drawing 1 (b) The information pattern (this drawing "E") which 
consists of fields where said dot or eel does not exist can be visually distinguished so that it may be 
shown. 

[0018] The reversibility sensible-heat layer which shows the above properties is indicated by JP,55- 
154 198, A. 

[0019] The above-mentioned sensible-heat layer uses as a principal component the resin which carries 
out distributed mixing of the organic low-molecular matter and it. As the above-mentioned resin, a 
refractive index resembles the organic low-molecular matter, there is no compatibility, and it excels in a 
mechanical strength, and has film organization potency, and thermoplastics with high transparency is 
suitable. 

[0020] The above-mentioned sensible-heat layer is temperature Tl. It will be in a transparence condition 
with heating of until, and a transparence condition is maintained even if it cools. Moreover, it will be in 
a nebula condition (non-transparence condition with diffusion translucency) with heating to temperature 
T2 (T2 > Tl), even if it cools, a transparence condition is maintained, and the change of state is 
reversible. 

[0021] If the above-mentioned property is [ not only a light field but being a near infrared region or ] the 
same, it is possible for verification also in a near infrared region (for example, distinction of the 
diffraction pattern by the laser light exposure of near-infrared wavelength). 
[0022] As the above-mentioned thermoplastics Vinyl chloride copolymers, such as a vinyl chloride 
vinyl acetate copolymer, a vinyl chloride-vinyl acetate-vinyl alcohol copolymer, a vinyl chloride-vinyl 
acetate-maleic-acid copolymer, and a vinyl chloride-acrylate copolymer; Polyvinylidene chloride resin; 
Vinylidene-chloride copolymer; polyamide resin; silicon resin, such as a vinylidene-chloride-vinyl 
chloride copolymer and a vinylidene-chloride-acrylonitrile copolymer; Polyacrylate, poly meta crate 
resin, or these copolymers are mentioned, independent in these — or two or more sorts can be mixed and 
it can apply. 

[0023] At least one atom is included inside, as the organic low-molecular matter by which distributed 
mixing is carried out at the above-mentioned thermoplastics — oxygen, sulfur, nitrogen, a halogen, and 
** - The organic compound which has a carbon number in the range whose molecular weight of the is 
100-700 in 10-40 and, whose melting point is 50-150 degrees C is mentioned. Specifically Higher- 
alcohol; high-class fatty amines, such as alkanol, alkane diol, halogen alkanol, and halogen alkane diol; 
An alkane, an alkene, alkynes and such halogenation object; cycloalkanes, cycloalkene, cycloalkyne, 
Which ring compound, a saturation carboxylic acid, partial saturation monocarboxylic acid, dicarboxylic 
acid or these ester, an amide, ammonium salt; saturation, partial saturation halogen aliphatic series or 
these ester, an amide, ammonium salt; An acrylic carboxylic acid or there are these ester, an amide, 
ammonium salt; thioalcohols, these carboxylate; thiocarboxylic acids or these ester, an amide, 
ammonium salt, etc., and independent in these — or two or more sorts can be mixed and it can apply. 
[0024] And a base film is applied and dried and let the dispersion liquid which made organic solutions, 
such as the methyl ethyl ketone in which above-mentioned thermoplastics and the above-mentioned 
organic low-molecular matter were dissolved, methyl isobutyl ketone, chloroform, ethanol, benzene, 
toluene, a tetrahydrofuran, and a carbon tetrachloride, or the solution which dissolved the above- 
mentioned thermoplastics distribute the above-mentioned organic low-molecular matter in the shape of a 
particle be the above-mentioned sensible-heat layer. 

[0025] Moreover, to the above-mentioned sensible-heat layer, a color, an ultraviolet ray absorbent or 
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infrared radiation thru/or a visible-ray absorbent, etc. may be added into a layer in order to change the 
optical property. Furthermore, the protective layer which consists of heat resistant resin (film) may be 
formed on a layer in order to raise the resistance of the reversible reaction of a transparence condition- 
nebula condition. 

[0026] the diffraction-grating pattern in information support - the display (ornament) effectiveness and 
security nature - excelling — **** — in addition — and the further information pattern will hide, and it 
will be intermingled in the informational form, and will excel in security nature further. 
[0027] Like a diffraction-grating pattern, although information patterns may be two dimensional codes, 
such as an ornament image (pattern) and a bar code KARURA code, from visibility, it is desirable that it 
is text. 

[0028] A relief mold diffraction grating is formed by the so-called embossing method. As the formative 
layer of a diffraction-grating pattern, embossing moldability is good, resin with a good adhesive 
property with the above-mentioned sensible-heat layer and the reflexibility thin film layer mentioned 
later is suitable, and acrylic resin, urethane system resin, cellulose acetate system resin, nitrocellulose 
system resin, etc. are illustrated. 

[0029] The above-mentioned resin is coating-liquid-ized, by the well-known method of application, it 
forms so that dry thickness may be set to 0.5-2 micrometers, and a relief mold diffraction grating is 
formed by carrying out embossing molding (heating press) to the above-mentioned resin by making into 
La Stampa the hologram original edition recorded in the form of relief (irregularity) in information. 
[0030] As mentioned above, even if a reflexibility thin film layer is a metal layer which has high 
reflexibility, it may be a metallic-compounds layer which has not only reflection but permeability. If it 
furthermore explains in full detail, as an ingredient applicable to a reflexibility thin film layer Although 
it is opacity, such as aluminum, Cr, Sn, and nickel, an ingredient with a large reflection factor, Sb two 
S3, Fe 203, Ti02, CdS, Ce02, PbC12, CdO, Sb 203, Bi 203, ZnS, W03, SiO, In 203, PbO, Ta 203, 
ZnO, CaO-Si02, ZrO, and Cd2 03 and aluminum 203 etc. - a transparent material with the larger 
refractive index than the ingredient which constitutes the diffraction-grating formative layer is 
mentioned, while in the case of the latter the reflection factor of the light by the above-mentioned 
reflexibility thin film layer serves as max and functioning as a reflective mold by refreshable include- 
angle within the limits of a diffraction-grating pattern - the refreshable include angle of a diffraction- 
grating pattern - if out of range, it functions as a mere transparent membrane. Any ingredient can form a 
reflexibility thin film layer with a thickness of 0.03-0.08 micrometers by vacuum evaporation technique, 
the sputtering method, the ion plating method, etc. 

[0031] Drawing 2 is the explanatory view showing the condition of having made the above-mentioned 
information support into the gestalt of a seal (sticker), having stuck on the front face of the goods 1, such 
as a gold note and a card, and having read the diffraction-grating pattern or hiding information in 
information support. 

[0032] In addition, the gestalt of an imprint foil instead of the gestalt of a seal (sticker) is processed, and 
carrying out attachment formation of the information support on a goods front face is also considered. 
The cross-section explanatory view applied to the gestalt of an imprint foil in the cross-section 
explanatory view concerning the gestalt of a seal (sticker) at drawing 3 is shown in drawing 4 . In 
drawing 3 and 4, the same sign is attached to the member of the same function, and the overlapping 
explanation is omitted. 

[0033] In the case of an imprint foil, from the property demanded at the time of thermal ink transfer 
printing, thermal resistance and flexibility are required for a base film 20 (base material of temporary 
information support), and it is chosen from film materials, such as polyester, a polycarbonate, 
polyolefine, a polyvinyl chloride, and acrylonitrile-styrene butadiene rubber. Moreover, although it is 
desirable that it is necessary to exfoliate good from a base film 20 at the time of an imprint, and 
detachability occurs in sensible-heat layer 21 the very thing with heating (or heating by the hot platen) 
by the thermal head as for the reversibility sensible-heat layer 21, both may make the stratum 
disjunctum (for example, the waxes whose melting point is 60-120 degrees C and the resin whose 
softening temperature is 60-150 degrees C) which is not illustrated intervene in between so that it may 
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exfoliate good. 

[0034] In order to form the reflexibility thin film layer 23 in the relief side of the diffraction-grating 
pattern formation layer 22 and to stick information support on a goods front face, an adhesive layer 24 is 
formed on the reflexibility thin film layer 23 (in drawing 4 , it turns down). As an adhesive layer 24, 
acrylic resin, vinyl system resin, etc. are used as a principal component, and about 0.5-2.0 micrometers 
is suitable for the thickness. 

[0035] It may be the transparent film with which a base film 20 supports information support in the case 
of a seal (sticker), and after transferring information support to a goods front face, it may remain on 
support, or may be removed, or whichever is sufficient. When remaining on support, a base film 20 will 
mainly function as a protective layer of information support. As a property required of a base film 20, it 
is transparency and flexibility and film materials, such as polyethylene, polyester, and a polyvinyl 
chloride, are mentioned. 

[0036] An adhesive layer 24 consists of assistants, such as an elastic body as base resin, a tackifier, a 
plasticizer, and a bulking agent. As an elastic body, natural rubber, a synthetic isopropanal pyrene, 
regenerated rubber, SBR rubber, polyisoprene rubber, polyacrylic ester or its derivative, a styrene- 
isoprene-styrene rubber, the silicone COM, silicone resin, etc. are mentioned. As a tackifier, a rosin 
system and a rosin derivative, polyterpene resin, chroman-indene resin, petroleum system resin, terpene 
phenol resin, etc. are mentioned. As a plasticizer, liquefied polybutene, mineral oil, lanolin, liquefied 
polyisoprene, liquefied polyacrylate, etc. are mentioned. Moreover, antioxidants, such as bulking agents, 
such as an extender and an inorganic pigment, and an antioxidant, may be added if needed. 
[0037] The exfoliation sheet 25 is a sheet for preventing adhesion with other bodies until it carries out 
attachment formation of the information support on a goods front face, and known things, such as paper 
in which coating of the silicone through a polyethylene coat was carried out to the front face, kraft paper 
which gave the super calender cliff after clay paint, glassine, and various plastic film, are mentioned. 
[0038] Information support is processed into the above gestalten (a seal or imprint foil), and application 
of in carrying out attachment formation on a goods front face, preparing a brittle fracture layer further, 
in order to exfoliate and to prevent the unauthorized use of forgery, an alteration, etc. is considered 
suitably. 

[0039] It explains a principle below that it lets the reversibility sensible-heat layer 21 of a non- 
transparence condition with diffusion translucency pass, and hides by observing a lower layer 
diffraction-grating pattern, and information can be checked at a detail, although it is for the quantity of 
light with which the direction of the part in which a diffraction grating does not exist is inferior in 
diffusibility, and goes into an eye to increase. 

[0040] Drawing 5 is the explanatory view showing typically a diffuse reflection property in case light 
carries out incidence to the front face (diffusing surface) which has diffusibility perpendicularly. In this 
drawing, it is 10. The reinforcement of incident light and I express the reinforcement of the diffused 
light, and a dotted line expresses the intensity distribution of diffusion. It is 1=10 in approximation. It can 
express cos n theta. Here, n is the specific characteristic of the diffusing surface, it is inferior to 
diffusibility, so that n is large, and it will be shown that diffusibility is so high that it is small. In this 
invention, in case n takes the value of 5-100, visual distinction is enabled. 

[0041] Drawing 6 is an explanatory view for expressing typically the phenomenon (principle) of reading 
of the hiding information in drawing 1 . After diffusing incident light in the diffusing surface of the 
reversibility sensible-heat layer of a non-transparence condition with diffusion translucency, incidence 
of it is carried out to a diffraction grating, and it is divided into the component diffracted, the component 
which reflects regularly, and the component to diffuse. 

[0042] In the field in which a relief mold diffraction grating does not exist, they think that it reflects 
regularly simply by the reflecting layer. Moreover, although a base material, the relief formative layer, 
etc. will exist in fact by the time it results in a reflecting layer, the effect on the incident light by them 
considers few things. 

[0043] in the case of the relief mold diffraction grating which has a reflecting layer, although the 
reflected light and the diffracted light will progress in the direction of incident light (this drawing - it is 
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~ left-hand side), they also explain the reflected light and the diffracted light in this drawing in a form 
which goes to right-hand side symmetrically bordering on a reflecting layer. 

[0044] In this drawing, the simple transmitted light (in practice reflected light) in the field in which, as 
for A, a diffraction grating does not exist, the primary diffracted light in which B receives the diffraction 
in a diffraction grating, and C show zero-order light. In addition, since the diffracted light after 
secondary is a minute amount, it is disregarded. D shows the diffused light by the lattice plane. 
[0045] The relation of A-D becomes as shown in following "(1) and (2)." 

(1) A=B+OD (2) A>B>OD or - A>OB>D - in addition in this drawing, the size of an arrow head 
expresses that it is the index which shows the reinforcement (quantity of light) of a beam of light 
typically. 

[0046] The light to an observer from the field where the light to an observer from the field where a 
diffraction grating does not exist is A, and a diffraction grating exists is B, C, D, or its combination, 
from the above-mentioned relation, is hidden by observing through the translucent sheet which becomes 
what has the largest quantity of light of A, therefore has diffusibility, and can check information. 
[0047] The following views can also explain the above-mentioned thing. First, a diffraction grating is 
considered as a kind of a diffusion plate, and diffracting regards it as being spread and an EQC. In the 
field in which a diffraction grating does not exist, after being spread in the reversibility sensible-heat 
layer in the non-transparence condition of having diffusibility and reflecting regularly simply in said 
field (reflecting layer) at the time of the incidence of a beam of light, it is again spread in said sensible- 
heat layer at the time of the outgoing radiation of a beam of light. Namely, a beam of light is diffused 
twice at the time of - outgoing radiation at the time of incidence. Although similarly spread twice at the 
time of - outgoing radiation in the field in which a diffraction grating exists at the time of incidence in 
the reversibility sensible-heat layer in the non-transparence condition of having diffusibility, since there 
are many counts which will diffiise 3 in all times and are diffused since it is spread also in a diffraction 
grating (diffraction) once, only the part which has a flare to an observer will be attained in the small 
quantity of light. Therefore, the quantity of light by which vision is carried out to an observer becomes 
what has it. [ in which the range the direction from the field where a diffraction grating does not exist 
carries out / the range / diffusion outgoing radiation is narrow, and it is bright ] 
[0048] When [ un-transparence ] it is required that existence of the pattern (hidden information) 
constituted by the field where a diffraction grating does not exist should be hard to be checked by 
looking when said sensible-heat layer is transparent and said sensible-heat layer has diffusibility, it is 
required that it should be easy to check hidden information by looking. The size of the diffraction- 
grating dot (eel) which fills the above-mentioned demand has a path (in the case of a rectangle, it is one 
side) suitable for about 100-200 micrometers. 
[0049] 

[Example] The example which processes the gestalt of an imprint foil and applies <example 1> 
information support to a goods front face is explained. On the base film which consists of a biaxial- 
stretching polyethylene terephthalate film with a thickness of 25 micrometers which has detachability on 
a front face, the gravure coat of the reversibility sensible-heat constituent of the following presentation 
was carried out, and the reversibility sensible-heat layer with a thickness of 1 micrometer was formed. 
[0050] [Reversibility sensible-heat constituent] 
Behenic acid (7 weight sections) 
Eicosane diacid (1 weight section) 

1, 4-cis- cyclohexane dicarboxylic acid (0.7 weight sections) 

1, 4-transformer cyclohexane dicarboxylic acid (0.3 weight sections) 

** The thing -100 weight section ** vinyl chloride-vinyl acetate-vinyl alcohol copolymer ( trade name 
by Sekisui Chemical Co., Ltd. "S lek A") -300 weight section ** curing agent; isocyanate (Asahi 
Chemical Co., Ltd. make trade name "duranate 24A-100) -30 weight section ** hardening accelerator 
which blended these at a rate in a parenthesis; triethylenediamine - Three weight sections ** toluene - 
300 weight sections ** tetrahydrofuran - The 1200 weight sections [0051] The gravure coat of the 
following constituent was carried out, and the diffraction-grating formative layer with a thickness of 1 
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micrometer was formed. 

[The constituent for the diffraction-grating formative layers] 

** Acrylic polyol [ - 35 weight sections ** methyl ethyl ketone / 30 weight sections [0052] ] (Tg;75 
degree C, OH value; 100) — 30 weight sections ** nitrocellulose » Five weight sections ** 
xylenediisocyanate -- Five weight sections ** toluene With 2 flux-of-light interference method, two or 
more very small dots which consist of a diffraction grating on a photoresist have been arranged to the 
request, and the diffraction-grating pattern which made the "hiding information" by the field without a 
diffraction grating intermingled was produced. Subsequently, embossing molding of the diffraction- 
grating pattern was carried out for La Stampa from said pattern at a lifting and the above-mentioned 
diffraction lattice type stratification, vacuum deposition of the aluminum was carried out to the relief 
front face by 50-micrometer thickness, and the reflexibility thin film layer was formed. 
[La Stampa] 

magnitude; ~ magnitude [ of a 3mmx3mm dot ]; — spatial-frequency [ of the diameter diffraction 
grating of 0. 1mm ]; - dot [ in 700 //mm / pattern ]; - four kinds [0053] from which the 45 degrees of 
the directions of a diffraction grating differ at a time On the reflexibility thin film layer, the gravure coat 
of the following constituent was carried out, the glue line with a thickness of 1.5 micrometers was 
formed, and the imprint foil was obtained. 
[The constituent for glue lines] 

** Polyester resin ~ 30 weight sections ** methyl ethyl ketone - 50 weight sections ** toluene — 50 
weight sections [0054] Information support was formed in the goods front face with the imprint foil 
obtained as mentioned above. Although the reversibility sensible-heat layer of information support can 
penetrate infrared radiation thru/or a visible ray and can recognize a lower layer diffraction-grating 
pattern in the transparent condition with the naked eye, it becomes possible [ recognizing hidden 
information with the naked eye ] by heating at 120 degrees C and making them once.nebula-ize (non- 
transparence condition of having diffusibility). Although said sensible-heat layer can be returned to a 
transparence condition and a diffraction-grating pattern can be recognized with the naked eye by once 
heating the reversibility sensible-heat layer in the condition of having nebula- ized, at 80 degrees C, it 
becomes impossible moreover, to recognize hidden information with the naked eye. 
[0055] Although it can also heat the whole surface at once with a hot platen, when heating the whole 
surface one by one by the thermal head, it is also effective [ the reversibility sensible -heat layer ] in a 
reversibility sensible-heat layer to perform sticking prevention processing so that a thermal head may 
tend to slide on a front face and it may become. It is inconvenient, and as said prevention processing, in 
order [ which is depended on the surface migration of sticking of a thermal head not being smooth ] to 
contact a thermal head and a migration front face at a "field-point" microscopically, forming detailed 
irregularity in a front face is performed. 

[0056] The example which processes the gestalt of a seal (label) and applies <example 2> information 
support to a goods front face is explained. On the bright film which consists of biaxial-stretching 
polyethylene terephthalate with a thickness of 50 micrometers, the reversibility sensible-heat layer of the 
same presentation as an example 1 was formed by 1 micrometer in thickness with the gravure coat. 
[0057] Moreover, the gravure coat of the same constituent as an example 1 was carried out, and the 
diffraction-grating formative layer with a thickness of 1 micrometer was formed. 
[0058] The diffraction-grating pattern which made the hiding information which consists of fields 
without a diffraction-grating eel intermingled was formed on the electron beam resist by EB drawing. 
By La Stampa started from the above-mentioned pattern, after carrying out embossing molding of the 
diffraction-grating pattern to the above-mentioned diffraction lattice type stratification, ZnS was formed 
in the relief side with vacuum deposition by 80nm in thickness, and it considered as the reflexibility thin 
film layer. 

[0059] After carrying out the gravure coat of the polyacrylic ester and forming an adhesive layer on the 
above-mentioned reflexibility thin film layer, the laminating of the exfoliation sheet which consists of 
kraft paper was carried out, and it considered as the gestalt of a seal (label). 

[0060] Information support was formed in the card face which consists of a polyvinyl chloride with the 
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seal (label) obtained as mentioned above. 

[0061] Although the information support concerning this example can also penetrate infrared radiation 
thru/or a visible ray and can recognize a lower layer diffraction-grating pattern in the" condition with a 
transparent reversibility sensible-heat layer with the naked eye Although it is possible to recognize 
hidden information by heating at 120 degrees C and making them once nebula-ize with the naked eye, it 
can return to a transparence condition and a diffraction-grating pattern can be recognized with the naked 
eye by once heating the reversibility sensible-heat layer in a nebula condition at 80 degrees C It becomes 
impossible to recognize hidden information with the naked eye. 
[0062] 

[Effect of the Invention] By this invention, the information support which has the high diffraction- 
grating pattern of the difficult security nature of forgery or imitation is offered. At the above-mentioned 
information support, checking the justification of a lower layer hologram is realized only by observing 
through said sensible-heat layer by changing suitably the condition of a reversibility sensible-heat layer 
that a transparence condition and a non-transparence condition with diffusion translucency have the 
property of changing reversibly. The aforementioned change of state is based only on heat-treatment, 
and the special light source and the verification machine for reading are [ simple ] unnecessary like the 
existing truth distinction. 
[0063] 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The explanatory view showing an example of the diffraction-grating pattern of this 
invention. 

[Drawin g 2] The explanatory view showing the condition of having read the hiding information in said 
pattern, to the goods which made information support which has the diffraction-grating pattern of this 
invention the gestalt of a seal (sticker), and were stuck on front faces, such as a gold note and a card. 
[Drawing 3] The cross-section explanatory view at the time of processing the information support of this 
invention into the gestalt of a seal. 

[Drawing 4] The cross-section explanatory view at the time of processing the information support of this 
invention into the gestalt of an imprint foil. 

[Drawing 5] The explanatory view showing typically a diffuse reflection property in case light carries 

out incidence to the front face (diffusing surface) which has diffusibility perpendicularly. 

[Drawin g 6] The explanatory view for expressing typically the phenomenon (principle) of reading of the 

hiding information in drawin g 1 . 

[Description of Notations] 

1 — Goods 

2 - Information support 

20 ~ Base film 

21 - Reversibility sensible-heat layer 

22 - Diffraction-grating pattern formation layer 

23 - Reflexibility thin film layer 

24 - Adhesive layer (glue line) 

25 - Exfoliation sheet 



[Translation done.] 
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